Still, it may be at least of some historical interest to review the conditions and the progress made since 1999, together with the sub-goals and results obtained in each period by Linguateca, which will constitute the first half of this chapter (for more on the activities of Linguateca in other fields, such as evaluation, or as a general catalyst of research on Portuguese, see Santos, 2009 ). The second half of this chapter presents in detail the current capabilities and what I envisage as the AC/DC cluster's near future.
This chapter is thus not meant to be an inventory or catalogue of the many resources that are (or have been) offered by Linguateca; rather, the purpose is to reflect on our practice as far as corpora are concerned. It is definitely not a 'comparative' paper either. The current book will provide the information whereby readers will be able to compare the many different projects dealing with Portuguese corpora.
[B] In the Beginning (1998 Beginning ( -2000 Fearing that an entrance into the dictionary business would be counterproductive by (possibly) disturbing the only (computational) language-related business area dealing with Portuguese where there was apparently no crisis (at least in Portugal, where all public funding ever came from), and expecting also that partnerships with dictionary publishers might ultimately be a good source of data (and even income) for the computational processing of Portuguese, the first actions of Linguateca were devoted to substantially enlarging the availability of electronic corpora for Portuguese, which was an area with no commercial exploitation at all (at that time).
Meeting Eckhard Bick on the Web (through a discussion on corpora list) very soon after deciding to embark on a large corpus venture had a decisive influence, since the use of the PALAVRAS ii parser (see Bick's chapter in this volume) provided enormous added value to the available Portuguese corpora.
iii A comparison of Santos and Ranchhod corpora, and so moved on to revise the syntactic tagging of the Portuguese subcorpus of COMPARA . With hindsight, we can now say that we should not have directed so much effort to COMPARA, because this was the most copyright bound of the corpora at Linguateca. ix The result was that the revised annotation could only benefit COMPARA users, and only through its Web search interface, but not other users interested in features that are only accessible in the texts themselves.
In any case, the work with COMPARA went on to include semantic aspects -namely, color (all words which meant color were tagged as such, together with the assignment of one main colour). The assessment of the human revision work that was required turned out to shape the future of corpus work in Linguateca. At least in my view, the annotation of the color domain turned out to be the most interesting activity.
We also conducted a study with COMPARA users examining actual searches to try to understand the reasons why some queries lacked useful results, which was again innovative and, as far as we know, the first user study about corpus querying on the Web (Santos & Frankenberg-Garcia, 2007) .
As for the other corpora, we again used AC/DC to create several evaluation materials: for CLEF, the international evaluation contest for cross-lingual information retrieval (Peters et al., 2004; Rocha & Santos, 2007a) , evaluating the ability of systems to query information across languages; and for HAREM, a Linguateca-organized international contest for Portuguese named-entity recognition systems (Santos & Cardoso, 2007; Mota & Santos, 2008) , whose goal was to compare and find out the state of the art in this area.
This process was interesting for two reasons: in addition to helping create better evaluation materials, such as the CHAVE collection, consisting of two years of Folha de São Paulo and Público with the evaluation pool for CLEF queries (Santos & Rocha, 2005) , and the CDHAREM golden collection(s) with correctly annotated named entities and relations among entities in Portuguese (Rocha & Santos, 2007b) , we brought new materials into AC/DC, enhancing the corpus portfolio with human revised data, both collections contributing to advance corpus research.
On yet another front, a new phase in Floresta was initiated , and we added new materials, such as blogs and scientific text, and deployed a new browsing system -Milhafre . However, due to unfortunate external circumstances, we had to stop it much sooner than expected, leaving therefore a huge treasure to mine.
[B] Semantics is Key (2008 Key ( -2011 For many reasons, the end of 2008 was a turning point at Linguateca. Briefly put, this was brought about by a radical change (a decrease) in the funding model, so that only Oslo and Lisbon (at FCCN) remained, resulting in several unstable contracts for most of the staff.
There were several obstacles that impeded further development of COMPARA (the project was frozen on 31 December 2008). At the same time, a more flexible system for semantic annotation was deployed in order to increase the order of magnitude of the amount of text annotated, and new annotation work on the other corpora was started. With corte-e-costura (made-to-measure) (Santos & Mota, 2010) , the semantic fields of color, clothing and feelings (the set of feelings started by fear, see Maia & Santos, 2012) were annotated in the AC/DC cluster (for more on motivation and first results, see Santos, 2011) .
A new joint venture in parallel corpora was initiated called 'CorTrad', with Stella Tagnin and Elisa Duarte Teixeira from the COMET project at the University of São Paulo (see Tagnin, this volume; Tagnin et al., 2009) . In this way, further genres were added to the AC/DC cluster -cooking, translated short stories and scientific news -all coming from CorTrad. Translation memories (Portuguese into English) were also made available in specialized domains, but have not yet been included in a search interface through DISPARA, due to lack of human resources and time.
x Also, a new pedagogic prototype -PoNTE xi -was developed for Portuguese-toNorwegian and Norwegian-to-Portuguese, including student translations at the University of Oslo. Both CorTrad and PoNTE rely largely on reusing DISPARA (Santos, 2002b) with different search functionalities.
In addition to this new emphasis on contrastive materials, and due to the fact that several Linguateca's team members moved into teaching positions, we have also started to deploy educational programs such as Ensinador ('Teacher') (Simões & Santos, 2011) to provide teaching materials in Portuguese language and linguistics in the form of cloze tests (ask the students to fill in gaps).
Inspired in real user needs, new services were created: Comparador, for comparing results of two different searches in the AC/DC cluster; and VARRA (Freitas et al., 2013) , for validating semantic relations in corpora (that is, given a proposed semantic relation between two words, find corpus evidence that supports that relation). Also, as additional annotation of the corpora themselves, we added lexical semantic information to each lemma form (possible synonyms, antonyms and hypernyms), from two lexical ontologies for Portuguese -PAPEL (Gonçalo Oliveira et al., 2008 Oliveira et al., , 2010 and TeP (Maziero et al., 2008) .
[B] Summing Up, Documentation and Other Approaches Nowadays, there are numerous services and corpora available on the Web, the most recent of which is the CLUL (Centro de Linguística da Universidade de Lisboa) online corpus (see Bacelar do Nascimento et al.'s chapter in this volume), but I do not think that this means the AC/DC initiative was in vain. Rather, I believe that, especially for Portuguese, it served as a role model: most existing systems serving Portuguese corpora may have been inspired or developed to improve upon AC/DC (even if this is not avowed by their developers). Of course, one could also say that some may have been developed to compete with AC/DC, especially in the cases where the model (use of CWB, provide Web access) is the same but the only difference is that the data remains under the control of the corpus owners. In any case, my belief is that if the AC/DC corpora had not been free on the Web, those researchers would have tried to take advantage of giving access to their corpora.
Another important contribution from Linguateca's corpus work is the huge amount of documentation created over the years, as Web pages, tutorials, and research papers, such as Freitas and Afonso (2008) , Silva et al. (2008) , Inácio and Santos (2008) , Freitas et al. (2011 ), Santos et al. (2011a , and Silva and Santos (2012) , which revitalizes our work even after our corpora themselves have become outdated and their query systems, obsolete. This is a hope that we share with Geoffrey Sampson, who stated (2003) that he considered his greatest contribution to linguistics to be his book English for the Computer (Sampson, 1995;  where he describes problems and solutions in the annotation of English of the SUSANNE corpus), regardless of the fact that people kept using and reusing and citing the corpus while almost completely disregarding the underlying linguistic work.
xii It is clearly positive to be in good (intellectual) company; for Portuguese, there is far less published empirical work than for English, so our efforts are even more likely to be praised and reused, but this does not appear to be the case. The same seems to have happened with the 'obligatory' citing of Bick's PhD thesis (Bick, 2000) when using PALAVRAS -how many people actually discuss the linguistic options instead of mentioning the resource or the parser? How many people distinguish between the linguistic foundations and theory of PALAVRAS, expounded in several places, and the shortcomings of the automatic procedure used in its implementation?
The possibility of replicating studies based on our public and legally cleared data is again something for which we had high hopes, as can be seen in the suggestions about citing particular corpus examples in Santos (2000) -hopes that we have no longer. Of the few people who do cite our corpora, none (to my knowledge) provides examples with citation (that is, indicating the version of the corpus, the query issued etc.). This may happen either because the examples are not highly relevant, or because people trust that it is easy to recover them if one simply queries the site once more, but it may also indicate that people do not consider it important that their work is checked and replicated by others, contrary to the claim we did in Santos and Oksefjell (1999) that this replication in corpus work was of supreme importance.
Another question worth discussing is the balance between working for others and doing research of our own. This is a very important issue, cf. the criticism voiced in Nunes (2008) on an evaluation of Linguateca, namely: If one project (in this case, Linguateca) has the main goal of creating, improving and making available resources for others, then how does this agree with their (Linguateca's) use of the data for their own research, or for developing scientifically interesting (and publishable) systems or services? After all, there is no denying that resource creators are those who know the resource best, and have most influence on the options taken. Furthermore, the whole process of making a resource available and disseminating its uses and benefits requires that (i) at least some examples and measures have to be published regarding that resource, and (ii) also some papers have to be written that demonstrate how to use the resource. Where should we draw the line between necessary publishing in order to make the resource known, and our own scientific promotion? In Santos (1999b) , I wrote that there were usually three kinds of people (roles) involved in corpus development (namely builders, users, and tool developers), and that this breakdown of three communities with different needs and arenas was often damaging for all. Maybe we have gone too far in the other direction in the Linguateca circle, since we develop (fully public) resources which we are interested in and play with before users even know they exist (that is, we are avid users of our own resources and of the tools we develop for them).
Another important view on the limits of corpus dissemination activities at Linguateca is expressed by Belinda Maia (1997 Maia ( , 2003 , which gave rise to Corpógrafo (Sarmento et al., 2006; Maia & Matos, 2008) , a tool developed in the context of Linguateca. xiii Maia's philosophy is radically different from that of the AC/DC cluster, and can best be summarized as follows: give the users the tools and allow them to create their own corpora. This makes a lot of sense, especially because there are more genres and subjects and issues than any body of texts (or even the Web) can account for, and also because of the legal constraints which make some kinds of texts private by definition, so no matter how many corpora at Linguateca we compile and make available we will never be able to satisfy the (majority) of users. Corpógrafo was undeniably very successful pedagogically (comparable only to Floresta in terms of the number of users/downloads), but we lack information about the extent of the research carried out by its users. On the one hand, there are numerous term papers at universities which use Corpógrafo, but most teachers are overworked with the teaching load and students' work is not made public, so it is natural that we do not hear about the results. On the other hand, this path poses considerably higher work demands on the user, who has to choose and download her/his texts and so become a corpus compiler -and therefore, at an individual level, this takes much of their time and keeps them from doing research.
As Maia (2012, p.c.) reports, when I asked her to try to quantify the work done with Corpógrafo:
The term papers referred to above are usually the result of quite considerable work in preparing private corpora, analyzing them and extracting terminology to the database. For instance, a typical piece of terminology work done at FLUP requires the student to find texts and create comparable corpora in a very specific domain, and then extract terminology data and connect the terms using a semantic relations tool that then generates a conceptual diagram. Examples from 2011 are microphones, digital cameras, well logging, olive oil, chocolate production, bipolar disease, all in English and Portuguese, and divorce legislation in English and French. Once the data has been extracted, there is a tool very similar to Bootcat that can retrieve further texts from the internet.
[…] There have been other interesting theses and articles produced using Corpógrafo that have little to do with terminology. […] This type of work has been carried out by individuals who use the n-gram and concordance tools creatively.
Gauging how much the user or corpus provider should do is a balance difficult to achieve, from the point of view of a project like Linguateca whose main aim is to increase the quality and quantity of, among others, corpus-based R&D in Portuguese, with limited funding. Here is one way out of this dilemma: Ideally, small and specialized corpora created with Corpógrafo might later be included (possibly anonymized or scrambled in a way that prevented original copyright owners to feel damaged) in large specialized corpora which might be put to good use to many other users, but this has never taken place xiv , largely for copyright and logistical reasons. Surely, scraping corpora off the Web (as done by CorTec of COMET xv -see Tagnin's chapter in this volume-or by Floresta) is no longer a problem; and as far as size is concerned, this method allows for larger amounts of texts to be collected quickly than what individuals with a specific interest can come up with.
[A] Corpora at Linguateca Now: What's Up?
Let us turn now to a description of the present capabilities of the AC/DC cluster and the kind of studies that we envisage and hope to make possible with its corpus data. We have a stable infrastructure that steadily incorporates more information and allows for joint searching across all of our corpora (selecting in AC/DC corpus todos juntos (meaning all together)) as well as in each particular corpus. It's important to note that, because we are committed to our users, we need to guarantee backward compatibility. Now that we have enabled searching all of our corpora at once, we are also able to perform general queries across all of them but without losing sight of each variety. This allows users, for example, to verify that tanto quanto and tanto como (both meaning as much as) have complementary distributions in text from Brazil and from Portugal (see Table 2 , which shows that the former is preferred by Brazilians and the latter by Portuguese), or that the position of sempre (always) is different according to the tense with which it co-occurs, as Table 3 : Frequencies of pre-and post-posed sempre with its most frequent Portuguese tenses (main verbs only)
[B] A Range of Different Services AC/DC has evolved from being a specific service based on corpus queries that, provides concordances and distributions xviii (as most other services do), on top of an Open/IMS-CWB corpus workbench infrastructure, to becoming a set of services and subprojects dealing with corpora in a multitude of ways. I thus come back in more detail to Ordenador, VARRA and Ensinador which have already been named in the history.
The first subservice, Ordenador, was frequency (and frequency and rank), and this has been active for more than 10 years, providing both general frequencies (overall, by variety, and by corpus), and information obtained by regular expressions. We are not sure how useful this particular service is, because many people ask for frequency lists (and download them all), but it was easy to implement.
The next service developed on top of the AC/DC infrastructure was VARRA (Freitas et al., 2013) , a more advanced and complex environment dealing with semantic relations (antonymy, caused by, is-a, meronymy, etc.) in Portuguese, to help support a discovery process about how to express these notions in Portuguese and what kinds of semantic relations were expressed at all. Soon, we realized that two sufficiently different tasks were at stake: validation (i.e., given a proposed relation, finding corpus examples for subsequent human inspection) and discovery proper (i.e., finding new relations or relation instantiations, where a considerably higher number of queries by the researcher is required than in the previous task).
Another quite different service, an AC/DC spin-off, is Ensinador (Simões & Santos, 2011) , which creates a wide variety of cloze tests (and their original sentences, the 'solutions') from the underlying AC/DC corpora. This turned out to be useful for teaching Portuguese grammar to foreign students, and also to amass linguistic data for specific linguistic quests.
Other ways of using the AC/DC corpora, still at the prototype level, have also been implemented:
 Comparador, already mentioned, which allows users to compare two different searches and see them in parallel; and  Distribuidor, which significantly extends the kind of distribution queries that can be requested (for example by any number of attributes: color by tense by variety), and enables better searches for structural attributes.
From a linguistic point of view, though, the major improvement of the AC/DC cluster was the annotation of semantic domains such as color or feelings, which made our corpora the first to have such large amounts of annotation, some of which revised by hand, as will be described in the next section.
[B] The Addition of Semantic Annotation
We started work in computational semantics in Linguateca with HAREM, and included some named entity classification in the CDHAREM corpus (Freitas et al., 2009 ), but a major breakthrough was the application of large-scale color annotation to all corpora. As mentioned above, the first attempt took place in COMPARA, following from an additional interest in comparing two different languages , but the set of all AC/DC corpora soon was added. Preliminary data can be read in Santos (2011) , while in Santos et al. (2011b) and Freitas et al. (2012) , we tackled differences in color between the two national varieties of Portuguese (i.e., from Brazil and from Portugal), inspired by both the setup of the CONDIVport corpus (Soares da Silva, 2011) , and the remarks about language differences in Ellis (1993) . In an extraordinary book, Ellis argues among other things for the incommensurability of temperature words in German and English, and comments on the specific position assigned to color adjectives in English.
As a result, a huge amount of data related to the semantic domain of color is available to the whole community, and -although it is not yet revised -similar information is available for other domains such as clothing (for early explorations with CorTrad, see Santos et al., 2012) and fear (Maia & Santos, 2012) .
[B] Improving Synergy with Other Research Directions Finally, in an attempt to develop synergy from other Linguateca projects and resources, or other public domain resources for Portuguese, we implemented a two-way crossover between PAPEL, a large-scale lexical ontology based on a published dictionary and AC/DC.
On the one hand, corpora were annotated for synonymy, hypernymy and antonymy (obtained from PAPEL and TeP). On the other hand, with Folheador (Costa, 2011; Gonçalo Oliveira et al., 2012) , an interface for querying lexical semantic information, one can search both VARRA and AC/DC on the fly and obtain examples of semantic triples, or simply word co-occurrences, involved.
[A] Concluding Remarks I chose to devote the present chapter to AC/DC, even though Floresta Sintáctica and Corpógrafo are arguably Linguateca's most important contributions to Portuguese corpora -at least if we measure importance by the number of users and, therefore, impact. I felt, however, that to write a paper on either of those subjects would require co-authorship (or main authorship) with (at least) Eckhard Bick, Susana Afonso and Cláudia Freitas, in the first case, and (at least) Belinda Maia, Luís Sarmento and Luís Miguel Cabral in the second, and I believe that I have played the role of the main leader as far as AC/DC is concerned.
It would be rather odd, though, if the only reason to write about AC/DC was my inability to write as single author on other subjects. On the contrary, I still believe AC/DC was (also) a major contribution to Portuguese linguistics, currently still is, and will continue to be so in the future. In fact, AC/DC is now being promoted as the backbone (and the data sources) of two new Linguateca initiatives, which should in fact transform AC/DC into an important contribution for the whole community:  The writing of a corpus-based grammar for Portuguese (cf. Santos, 2012)  The creation of a richer infrastructure for lusophone cultural studies, whose first step was the organization of Págico to study Wikipedia materials for that purpose (Mota et al., 2012) These projects, recently started, will allow the whole community interested in Portuguese language and culture to do research and studies on our language in an unprecedented way. Let me conclude by stressing that, whatever the worth of AC/DC, its existence is thanks to all data providers and corpus builders who enabled us to make available, and enrich, their corpora.
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